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Since I was confirmed and sworn in as Director of the
Indian Health Service in April 1994, my work has been
rewarding and challenging.  It has been challenging because of
the pressures on the Agency that require us to change how we
conduct business and deliver health care.  It has been profes-
sionally rewarding because the guiding principle of putting
patient care, prevention, and community health care first has
been strengthened, and this principle continues to serve as the
focus for decision-making in all aspects of the Indian Health
Service.  I have noticed a dramatic change in discussions with
our partners in Indian health that reflects this guiding princi-
ple.  From finance to facilities, from paperwork to personnel,
the effect on primary and preventive health care is considered
in decisions we make. The realization that how the telephone
is answered can impact patient care as much as spending time
with a patient or their family is profoundly sobering. You
never know if the caller is from Congress, tribal governments,
the Department, another employee, or most importantly, a
patient .  .  .  they all can influence the support Indian programs
receive and how these programs are perceived. The effect of
our words and actions today can benefit or harm us many times
over.

Employees of Indian health programs have helped to raise
the health status of American Indians and Alaska Natives sig-
nificantly.  Since 1973, infant mortality has decreased 60% and
is nearing the rate of the general population; mortality rates
have also dropped for tuberculosis (80%), gastrointestinal dis-
eases (76%), and deaths due to unintentional injury (56%).
Life expectancy at birth for American Indians and Alaska
Natives has increased 12.2 years since 1973 and is now just 2.6
years below that of the general population.  These are exam-
ples of the achievements made in the last 20 years.

It is the collaboration of Indian Health Service, tribal, and
urban Indian health programs that has made these achieve-
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ments possible. Together, we have gone from providing
health care services for 455,000 outpatient visits in 1955 to
more than 6.3 million visits today; on the other hand, the
number of hospital admissions is lower today than it was in
1965.  This change can be attributed, in part, to the general
shift from inpatient to outpatient care and an increased empha-
sis on health promotion and disease prevention services.
Clean water and sanitation systems are key to improving
health; in this regard, the facilities engineering program of the
Indian Health Service has made and continues to make impor-
tant contributions.

Much has been accomplished, but there is much more for
us all to do.  The health status of American Indians and Alaska
Natives continues to remain lower than that of the general
United States population.  Death rates for specific health sta-
tus indicators are higher in American Indians and Alaska
Natives than in the general population, including alcoholism
(5.7 times higher), tuberculosis (5.3 times higher), diabetes
(2.7 times), pneumonia and influenza (1.5 times), suicide (1.5
times), homicide (1.4 times), and cervical cancer (age-adjust-
ed rate, 1.6 times higher).  While Indian women are less like-
ly to die from breast cancer than women in the rest of the pop-
ulation (the death rate in the U.S.  general population is near-
ly twice as high), they tend to survive a shorter period of time
after the cancer is detected.  Deaths from unintentional
injuries occur at an age-adjusted rate 2.8 times the national
average.  In three Indian Health Service Areas, deaths from
unintentional injuries are more than four times the U.S.  rate.
These disparities in health status indicators have a  severe
impact on Indian communities and families.  Years of poten-
tial life lost for American Indians and Alaska Natives, as a
result of a relatively high rate of premature deaths, is 50%
greater than for individuals in the general population.

One of the greatest contributions to improved health is
access to safe water and a safe sanitation system.  Yet today,
12% of American Indian and Alaska Native homes still lack
safe drinking water and a safe way to dispose of waste. The
cost to make necessary improvements to existing water and
sewage treatment systems, to address the deficiencies in exist-
ing home systems, and to provide for those homes that have
no water or sewer access is more than $1.5 billion.

Addressing these compelling health needs will require
new strategies, partnerships, resources, and sources for fund-
ing and support, as well as fundamental changes in the way
the Indian Health Service conducts business.  It is obvious that
the Agency must change if it is to exist and be effective in the
next century.  Change must be managed to be successful.
While transition occurs, it must not adversely affect the qual-
ity of care that we provide to American Indian and Alaska
Native people.

Fourteen years ago I spoke about Indian health care and
the Agency.  Some of the facts I cited included: In 1956, the
Indian Health Service received a $39 million budget; in 1960,
$50 million; and in 1981, $638 million.  That was the trend:
an ever-increasing level of resources for the Indian Health
Service. Today, the Indian Health Service has a budget close

to $2 billion, but, unfortunately, the trend of an annually
increasing budget leveled out four years ago.  A level budget
means lower purchasing power because of the negative impact
of medical inflation and more expensive medical procedures,
a service population increasing in number at a rate of more
than 2% annually, and Congressionally-mandated expendi-
tures.  The budget gains that the Indian Health Service real-
ized several years back have been eroded by the level budget.
In fact, the Indian Health Service has less per capita purchas-
ing power today than it did in 1956.  In 1956, IHS had $1,260
(in constant 1995 dollars) to spend on each person in the ser-
vice population; in 1995, that figure is only $1,242.

Even as the budget stopped increasing there continued to
be an ever increasing number of beneficiaries for health ser-
vices and demand for all services; an increasing cost of health
care, other goods, and staff; an increasing number of elderly;
and increasing mandates for cost containment in all areas.
Other external pressures on the Agency included changing
patterns of disease among Indian people, leading to more
chronic conditions that influence and are influenced by social
and economic factors and the quality of life for American
Indians and Alaska Natives.  Additionally, politics had started
to play a larger role in the health care arena.

Today those pressures have not changed, but have been
joined by other, more complex external influences: an envi-
ronment of unparalleled Federal budget reductions, the trans-
fer of many Fe d e ral programs and re s o u rces to Stat e s ,
decreases in discretionary programs in the Federal budget, the

Employees of Indian health
programs have helped to raise
the health status of American
Indians and Alaska Natives

significantly.

overall erosion of resources, and a strong anti-government
sentiment.  Another significant additional pressure is the influ-
ence by competitive and economic based driven managed
health care programs on the public health focus of health care.

There have been discussions about the Contract with
America.  I have asked before, and continue to ask, “What
about the treaties with American Indians and Alaska Natives?
What about the American Indians and Alaska Natives who
signed the first treaties; who believed in them; who gave up
land; who gave up fishing rights, mineral rights, and forests;
and, who lost their lives? Anti-government sentiment must not
be allowed to be a reason to ignore responsibilities and treaty
obligations to American Indian and Alaska Native people.

A number of leaders in government and health care are
talking about changes in programs that affect public health,
the poor, and the underprivileged.  Many health, social, and
welfare programs are being considered for budget cuts or
elimination.  These reflect the strong anti-government senti-
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ment across the nation, in Congress, and with the public. That
sentiment affects programs that dire c t ly serve A m e ri c a n
Indians and Alaska Natives on and off the reservations.

D u ring my confi rm ation heari n g s , I conveyed to
Congress that my focus for the Agency would be for it to
become more efficient, effective, and accountable.  I said that
there needed to be an increased awareness of costs and bene-
fits and an involvement of local communities and individuals
in the decision-making process, that new and different ideas
needed to be incorporated into operating programs, and tha t
there needed to be effective communication about what the
Agency is doing in those areas.

Po s i t ive ch a n ges have taken place since that time.
Collaboration with tribes and Indian leaders has increased.
Tribes and Indian organizations are now involved in the devel-
opment of the Indian Health Service budget and the setting of
health priorities.  An open style of management is taking hold;
selections for key Indian leadership positions within the
Agency are made with the direct involvement of tribal and
Indian orga n i z ation rep re s e n t at ives within that Fe d e ra l
process; and the redesigning of the Indian Health Service is
guided by a team of tribal and Indian leaders with Agency
employees .   We have made strides toward inclusion and
involvement.  In addition, tribal governments are identifying
ways the Agency can be included in or supportive of their
health delivery programs.  I continue to believe that the Indian
health system, comprising the Indian Health Service, tribal,
and urban Indian programs, will improve the health of Indian
people.

As I stated to Congress, everyone in the Indian Health
Service has an obligation to provide to tribes and the Congress
complete information and their best assessment of possible
effects of a course of action for mutual discussion and deci-
sion.  That management goal is taking hold.  Major decisions
involve all tribes: those that contract with the Indian Health
Service to provide their own health services, those that com-
pact to assume administrative and operational control over
their health programs, and those tribes that choose to stay
within the Federal system of health care delivery. A new
Indian Health Service budget structure and a business plan are
being developed to reflect the commitment to self-determina-
tion and to provide for participation.  At present, almost one-
third of American Indian and Alaska Native people receive
health services through tribal programs that were once admin-
istered and operated by the Indian Health Service. The trend
of providing services through self-determination contracts and
compacts is expected to continue and to increase within five
years to where at least half of the American Indian and Alaska
Native population,if not more, receive health services through
tribal programs.  The business plan will assess expenses, cost
allocation systems, the budgetary process, how to generate
resources within Federal programs, and also how the Agency
can assist tribes and Indian organizations in networking for
outside resources.  The business plan’s focus is on how best to
benefit patient care and preventive services by generating and
efficiently using resources.

It has been two years since I was sworn in as Director and
,with tribal participation and congressional support, we are
making the changes necessary to begin a new era in Indian
health care. We are making the Indian Health Service pro-
gram more effective so it can survive future political and eco-
nomic pressures.  From the beginning, the leadership of the
Indian Health Service, tribal governments, and Indian organi-
zations shared the concern that if we did not address these
pressures and make the necessary changes, then others would
make those changes for us.  Together, we have avoided having
others step in and implement their changes.  Self-imposed
changes are being made in Indian health, and the Congress has
endorsed those changes by increasing the Indian Health
Service 1997 budget to slightly above the 1996 level, rather
than reducing it as they have for other Indian agencies and
programs.

These demonstrations of support for Indian health pro-
grams are welcome, but we must not lose sight of the fact that
the Indian Health Service is only one part of the Indian health
system.  The Indian Health Service does not have the
resources to solve everything, and that is why we must col-
laborate to find joint solutions for the health of Indian people.
I continue to believe that collaboration accomplishes more
than what can be achieved alone. Advocating for Indian
health is a shared responsibility throughout the Indian health
system.  The partners of the Indian health system must invite

It is the collaboration of
Indian Health Service, tribal,

and urban Indian health
programs that has made these

achievements possible.

others to participate so that Federal, tribal, and urban Indian
health care programs can become more self-sufficient and less
dependent on the Federal stream of dollars that is so inconsis-
tent.  Private and public foundations, universities, organiza-
tions and the medical community can play a role in helping
the Indian health system meet the health needs, particularly
the unmet needs, of American Indian and Alaska Native peo-
ple.

Over time, we have recognized that change within the
Indian Health Service is not the only factor needed to improve
the Indian health system.  While I have been Director, the
Agency and the Department of Health and Human Services
have been involved in a number of initiatives.  Serving on the
Domestic Policy Council, together with the Department of the
Interior, we are examining issues related to the protection of
elders and children, telecommunication systems to provide
information to remote and rural areas of our country, and the
sharing of services for non-medical functions of our agencies
across all Federal Departments.  In addition to our participa-
tion, we are bringing with us representatives of tribes and
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Indian organizations so everyone can benefit from their per-
spectives and priorities, and to reinforce the obligation that
Federal agencies have to work directly with American Indian
and Alaska Native sovereign governments and the people they
represent.

Within the Indian Health Service, I will continue to
address priorities and shift resources to where the services are
provided. We have transferred or reduced more than 1200
positions from the Headquarters and Area Office levels.  The
local service units have gained close to 400 staff positions.  I
acknowledge the perception that many service units do not
notice the addition of staff but only a continued reduction,
since most of the additional positions have gone to staff new
facilities.  Vacant positions at the service unit level are a real-
ity, and we will work with tribal and Agency health leaders
and communities to address this issue.

I am committed to the goal of the Indian Health Service:
to raise the health status of American Indians and Alaska
Natives to the highest possible level.  When putting together
Indian Health Service work teams, I look for an organization-
al commitment to do what needs to be done with professional
integrity and an appreciation of the fact that we are here to
serve Indian people and are accountable to them.  As an
Agency, it is essential that we develop clinical and adminis-
trative management leadership programs.  We need to look at
who are the Indian health leaders of the future, and provide
opportunities for these individuals to develop their abilities so
they are prepared to take leadership roles in Indian health.
Qualifications for positions of leadership within the Indian
Health Service include an understanding of tribal issues, the
ability to listen, a management style of openness, and experi-
ence in managing a complex and diverse program with multi-
ple demands and needs.

I think it is important that all employees understand the

goals of the Agency that support the mission.  I established
health emphasis areas in my Vision Statement and will con-
tinue to advocate for elder health care, Indian women’s health
issues, youth substance abuse prevention programs, and men-
tal health services.  As a result of suggestions received during
meetings with employees and Indian leaders, I have added
specific initiatives that support these health emphasis areas.  I
am particularly interested in the initiative to incorporate tradi-
tional healing as part of our health care program.  I believe it
is very important to the health of Indian people that tradition-
al healing be respected and made a part of the policy and oper-
ations of our programs.  I recognize that traditional healing
methods are tribal- and culture-specific, therefore, our goal is
to allow for maximum flexibility so that local communities
can work with the service units to integrate traditional healing
practices into Indian Health Service programs.  I have just
approved an Initiative on Domestic Violence and Child Abuse.
Initiatives for the future include one on Disabilities, another
on Veterans Health, and one on Men’s Wellness.

I wanted to congratulate you for printing the article “Perceptions of Caring Behaviors in Health Providers.”  While the
insert identifies the tribe as Pima Maricopa, I think their perceptions are generic and apply to us all.  What I really
appreciated was the table contrasting [behaviors of] the caring versus the non-caring health professional.  This article
gave me a feeling of pride in my work, as I found I had been doing some things right.  I copied the article and passed it
around.

This type of article filled a need in my work.  Please continue to print articles about cultural sensitivity.

Doris W. Bonilla, BSN, MS, MPH
Public Health Nurse, Ely, NV

We have made strides toward
inclusion and involvement.

LETTER TO THE EDITOR 

The Indian Health Service has a proud history of success.
The combined efforts of tribal, urban Indian, and Indian
Health Service health programs will enable us to expand that
success and lead us into the new era of Indian health care.
Challenges are not barriers.  Challenges are guideposts for
improving the effectiveness of health programs for Indian
people.  Our reward is knowing that we have done the very
best we possibly can to support and provide health care to
American Indian and Alaska Native people nationwide.
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Abstract
Mortality rates for American Indians in California are

believed to have been underreported for many causes of death
because of misclassification of Indian race on state death cer -
tificates.1 In a previous study, mortality rates for American
Indian infants in California who died between 1984 and 1988
were found to be 2.8 times greater than reported when adjust -
ed for racial misclassification.2

This study matches birth records of American Indians
born between 1979 and 1993 in California to state death cer -
tificates to determine the extent of racial misclassification
reported for deaths among children under 15 years of age.
Birth files were matched to death certificates through an auto -
mated computer linkage system.  After adjusting for racial mis -
classification on death certificates, estimates for the number of
American Indian children under age 15 who died in California
were three to four times greater than reported in the state
mortality data.

Introduction
M a ny of the objectives in the Indian Health Care

Improvement Act (P.L. 102-573) mandated by Congress seek
to reduce mortality rates among American Indians due to
injury or preventable illness.  Misclassification of American
Indian populations in state and national health data has lead to
u n d e rrep o rting of morbidity and mortality rates for this
population.

The problem of race misclassification originates outside
of the agencies that publish mortality statistics.  The race clas-
sification on the state death certificate is usually completed by
the funeral director. The person who is responsible for com-
pleting the death certificate may not be the same person who

performs the funeral service and communicates with the
family.

Some reports published by the national office of the Indian
Health Service (IHS) routinely exclude or separate mortality
data for California American Indians, because of suspected
inaccuracies due to racial misclassification.  Racial misclassi-
fication of American Indians on infant death certificates has
been widely acknowledged3 and reported in studies of infant
m o rtality in Califo rnia and Montana,2 O k l a h o m a ,4 a n d
Washington State.5 After matching birth files with infant death
files, the number of infant deaths for American Indian infants
increased from 20% to 150% depending on the study. A recent
study in 1993 showed that racial misclassification led to under-
reporting of injury rates among American Indians in Oregon.6

To evaluate trends of health and disease, the California
Area Office of the IHS collects and analyzes mortality data
among American Indians in California.  The objectives of the
California Area study of racial misclassification are to: deter-
mine the extent of racial misclassification that occurs in mor-
tality data reported for American Indian infants and children in
California; provide more accurate data for use in determining
the need for resources aimed at preventing morbidity and mor-
tality among American Indians; and ascertain which counties
have the highest levels of racial misclassification in order to
direct efforts to improve the accuracy of race reporting on
California state death certificates.

Methods
Each year in California, approximately 5,000 infants are

born whose mother or father are identified as American Indian.
The IHS requested the State of California Vital Records
Department to provide copies of all birth records for American
Indian children born between 1979 and 1993 (the study popu-
lation).  An automated computer mortality linkage system was
used to establish the association between study population file
records and state mortality file records.7 The computer pro-
gram performed a linkage of personal identifiers on the birth
certificates of American Indian infants and death certificates
for all races in California reported during this same period.

The program utilized a probabilistic evaluation of matches
on date of birth, mother’s maiden name (available after 1985),
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gender, county of residence, and phonetic recognition of first
and last names.  The record pairs were then classified as either
high or low likelihood linkages.  If available data failed to
meet the minimum requirements for an acceptable match, the
record was excluded.  Records that were complete but incon-
clusive (e.g.) a common name with residence in a large coun-
ty) were labeled as “questionable matches.”

The following predictors were tested for association with
probability of non-Indian race (misclassification) on death
certificates: age at death, date of death, sex, and county of res-
idence at time of death.  Fisher’s Exact Test was used to obtain
p values for univariate associations with misclassification and
l ogistic regression was used for mu l t iva ri ate analy s e s .
Statistical analyses were done with and without the “ques-
tionable matches”; as there was no significant difference, we
included all records in our analyses.  Age groups at death were
aggregated the same as state reports: under 30 days, one
month to one year, 1-4 years old, 5-9 years old, and 10-14
years old.   Date of death was dichotomized into two time cat-
egories: 1979 to 1986 and 1987 to 1993.

The number of deaths of American Indian children by
county was too small for analysis.  Instead, residence at time
of death was divided into two categories: children whose
county of residence was within an IHS-designated Contract
Health Service Delivery Area (CHSDA), or those children liv-
ing in counties outside of the Indian Health Service delivery
area.  The Indian Health Service provides funds for contract
health services to federally recognized land-based tribes liv-
ing in 38 largely rural counties in California.  The 20 non-
CHSDA counties encompass most of the urban areas from
Sacramento south to Los Angeles.*

In this paper, infants are defined as being less than one
year of age; children are defined as being at least one year old
and less than 15 years of age.  For infant deaths, we deter-
mined annual trends in infant mortality from 1979 through
1993 for A m e rican Indians compared to all races in
California.  We were unable to calculate trends in child mor-
tality because of the relatively small number of deaths in this
age group.  We examined levels of race misclassification for
the major leading causes of death for infants and for children.
For these analyses, we included all state death certificate
records of American Indian children who were born in
California after 1978 and who died during our study period.
We then merged the additional records of children identified
as American Indian by our birth/death file linkage system.

Lastly, in order to target efforts at improving reporting,
records were sorted by county of residence at time of death.
Although critically ill infants and children may have died in
large hospitals outside of their county of residence, race clas-
sification on death certificates were usually completed and
filed by funeral directors in their county of residence. The
number of American Indian deaths reported by each county in

the state mortality files were then compared to the number
identified after using our computer linkage system.

Results
Misclassification error factor. Through computerized

l i n k age, 2240 possible mat ches we re found betwe e n
American Indian birth and death certificates.  The linked files
were weighted for the probability of the validity of the linkage
on a scale from 1.0 to 10.0 by the computer program.  Using
only those matches with a high rating of compatibility, we
identified 953 American Indian children.  Of these, 233 chil-
dren were coded as American Indian on death certificate
records and 720 children had been classified as some race
other than American Indian (75.6% of all files, 95% C.I.
72.7% to 78.2%).  Based on these linked birth and death
record matches, we found that the number of deaths among
American Indian children (953) was 4.1 times greater than
reported on death certificates alone (233).

During this same 15 year period (1979-1993), 331 deaths
were reported among American Indian children under age 15
who were born in this state. The computer linkage system
found 233 matches between these death certificates and our
American Indian birth file. The remaining 98 records of
American Indian deaths may not have been identified by the
computerized linkage system if (1) the race of the parents was
missing or not identified as American Indian on the birth cer-
tificate, (2) an error occurring on the death record may have
listed the date of birth before 1979 and would have placed the

* California counties excluded from CHSDA services are Alameda, Contra
Costa, Los Angeles, Marin, Orange, Sacramento, San Francisco, San
Mateo, Santa Clara, Santa Cruz, Kern, Merced, Monterey, Napa, San
Benito, San Joaquin, San Luis Obispo, Solano, Stanislaus, and Ventura.

Health care agencies responsible
for monitoring the health status
of American Indian populations

rely on mortality data for
measures of health.

record outside our study range, or (3) the infant or child’s
name was incomplete or so different between the birth and
death records that a computer match was not detected.

By linking birth and death certificates over a 15-year peri-
od, we identified four times as many American Indian infants
and children who died in California than had been reported on
state death certificates.  However, our computerized linkage
system was unable to find birth and death record matches for
all of the identified American Indian children who died in this
state during our study period.  If we included all of the deaths
of American Indian children born in the state, even those not
matched to American Indian births, we would come up with a
lower estimate of racial misclassification.  Thus, we propose
that the actual number of American Indian infants and chil -
dren who die in California may range between 2.8 and 4.1
times greater than what is reported on state death certificates
when adjusted for errors in racial misclassification.
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who died under one month of age had a higher likelihood of
being misclassified than older children (p=0.072).  Fourteen
percent of the deaths occurred among children ages one to
four, 4% among children ages 5 to 9, and 1% among those 10
to 14 years old.  No other variables were identified as predic-
tors of misclassification.

Adjusted-rates for infant deaths. Annual infant mor-
tality rates were calculated for American Indian infants and
for all races in California for the years 1979 through 1993.
After adjusting for racial misclassification, infant mortality
rates for American Indians exceeded that for all races in
California during this 15 year period (Figure 1).

Leading causes of death by age gro u p .
Misclassification of race for leading causes of death was iden-
tified for American Indian infants under one year of age
(Table 1) and for children over one year of age through age 14
(Table 2).  The numbers of deaths increased markedly for
most categories after adjusting for race misclassification.
Infants and children who died from injuries were less likely to
be misclassified than children who died of other causes.

Counties with highest rates of misclassification. The
58 counties in California are listed by percent of deaths of
American Indian children that were misclassified (Table 4).
Counties where misclassification of American Indian youth
was demonstrated in over 75% of the matched birth-death
files would be the target of greatest concern.

Conclusions
Health care agencies responsible for monitoring the

health status of American Indian populations rely on mortali-
ty data for measures of health.  In this study of racial misclas-
sification of state mortality reports, we found significant lev-
els of underreporting of deaths of American Indian children in
California.  Without linking birth and death certificates to con-
trol for racial misclassification, the state mortality reports
identify only one-quarter to one-third of the deaths among
American Indian children under 15 years of age in California.

When adjusted for misclassification, annual infant mor-
tality rates for American Indians continued to remain higher

Race classification on birth and death certificates. Of
the 953 matches of American Indian death certificate files to
birth records, 233 children (24.4%) were correctly coded as
American Indian.  Seven hundred and twenty children were
incorrectly coded: 676 (70.9%) were coded as White, 39
(4.1%) were coded as Black, and 5 (1%) were coded as other
races or unknown on the death record.  Hispanic children may
be included in any of the racial groups as ethnicity is coded
separately from race.

Predictors of misclassification. Misclassification on
death certificates was more likely to occur if the child resided
outside of the Indian Health Service delivery areas (87.7%)
than in CHSDA counties (65.5%).  Misclassification was like-
ly to be higher if the child died between 1979 and 1986
(78.8%) than between 1987-1993 (72.6%).  Multivariate
analyses revealed that the only differences in misclassification
by time period were confined to children living in CHSDA
counties.

The majority (80%) of the deaths occurred during the first
year of life.  Nearly half of these deaths (403/834) were to
children under one month of age at the time of death.  Infants

Table 1.  Misclassification of race by leading causes of death among American Indian infants (< 1 year old) in
California, 1979-1993, determined by linking birth and death files.

Additional % AI/AN Deaths
ICD-9 Race Coded Misclassified Accurately
Code Cause of Death AI/AN Files Total Reported by State

798 Sudden Infant Death Syndrome (SIDS) 72 140 212 34%
740-759 Congenital Anomalies 52 113 165 32%
769 Respiratory Distress Syndrome (RDS) 11 39 50 22%
765 Disorders related to low birth weight (LBW) 18 29 47 38%
800-949 Accidents 11 15 26 42%

All Other Causes 115 240 355 32%
TOTAL 279 576 855 33%

Figure 1.  Trends in infant mortality among American
Indians and all races in California, 1979-1993.
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Table 2.  Misclassification of race by leading causes of death among American Indian children ages 1-14 in California,
1979-1993, determined by linking birth and death files.

Additional % AI/AN Deaths
ICD-9 Race Coded Misclassified Accurately
Code Cause of Death AI/AN Files Total Reported by State

800-949 Accidents 42 46 88 48%
740-759 Congenital Anomalies 8 20 28 29%
140-208 Malignant Neoplasm 4 13 17 24%
960-978 Homicide 6 8 14 33%
390-398, Diseases of the Heart 3 7 10 30%
402, 404-429

All Other Causes 25 40 65 38%
TOTAL 88 134 222 39%

Table 3.  Misclassification of deaths among American Indian children less than 15 years of age in California, 
by county, 1979-1993.

County of # Indian # Other Percent County of # Indian # Other Percent
Residence Race Code Race Code Misclassified Residence Race Code Race Code Misclassified

Merced 0 4 100 Riverside 24 39 62
San Benito 0 2 100 San Francisco 5 7 58
San Luis Obispo 0 6 100 Siskiyou 5 6 56
Santa Barbara 0 5 100 Tuolumne 4 5 56
Stanislaus 0 16 100 Santa Cruz 14 16 53
Sutter 0 4 100 Shasta 12 13 52
Tehama 0 1 100 Amador 1 1 50
Monterey 1 8 89 Colusa 1 1 50
El Dorado 1 6 86 Mariposa 1 1 50
Orange 6 37 86 Trinity 1 1 50
Yuba 1 6 86 Yolo 4 4 50
San Bernardino 12 55 82 Imperial 5 4 44
Ventura 2 9 82 Alameda 21 13 38
Kern 7 29 81 Humboldt 32 12 27
Sonoma 5 21 81 Tulare 11 4 27
Lassen 1 4 80 Kings 3 1 25
Nevada 1 4 80 Mendocino 22 6 21
San Mateo 2 8 80 Lake 5 1 20
Los Angeles 36 135 79 Del Norte 9 2 18
Fresno 5 18 78 Inyo 11 1 8
Santa Clara 8 28 78 Alpine 0 0 0
Butte 1 3 75 Calaveras 1 0 0
Placer 1 3 75 Glenn 6 0 0
Solano 3 8 73 Madera 4 0 0
Sacramento 15 38 72 Marin 1 0 0
San Joaquin 6 14 70 Modoc 2 0 0
Napa 1 2 67 Mono 2 0 0
San Diego 43 88 67 Plumas 1 0 0
Contra Costa 5 9 64 Sierra - - -
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than for all races in California for the period 1979 through
1993.  The number of deaths of children ages 1 through 14
was too small to estimate annual mortality rates for these age
groups.

The magnitude of the misclassification error determined
by this study may still underestimate the number of cases of
American Indian children who are misclassified at death.
Low-likelihood matches were excluded from our analyses if
there was not enough information available to determine a
reliable match. 

Although the numbers of deaths of American Indian
infants and children increased for all causes after adjusting for
misclassification, there was no significant shift in ranking of
the top five causes of death.  Deaths due to accidents or homi-
cide were less likely to be misclassified among our matched
records than deaths due to other causes.  Deaths of children
that occur outside of the hospital are more likely to be inves-
tigated, which may lead to greater accuracy of reporting.

Several counties were identified where underreporting
due to racial misclassification was notable. Almost two-thirds
of the 310,000 American Indians in California reside in urban
counties where misclassification of Indian race is much more
likely to occur.  In more rural CHSDA counties, misclassifi-
cation was less likely among American Indian children who
died after 1986.  We are not aware of any procedures that may
have led to improved reporting of race in CHSDA counties
compared to non-CHSDA counties in California.  However,
there may have been a more heightened awareness of Indians
and Indian culture in reservation counties during this later
period.

Health care providers in American Indian communities in
California have long suspected that American Indian infants
and children were at greater risk of illness and death than the
general population, yet state mortality data did not support
these concerns.  The Indian Health Service is currently con-
ducting a study of racial misclassification using IHS patient
registration files to identify deaths of American Indians in all
age groups.  This report, soon to be released, will provide
much needed information about racial misclassification of

deaths among American Indians nationwide.
The underreporting of American Indian deaths greatly

affects the way federal, state, and local resources are allocat-
ed to address morbidity and mortality in these communities.
This study of racial misclassification will alert health care
agencies to the need to reevaluate funding and resources for
health programs serving American Indian children.
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The Provider Will No Longer Be Distributed
to Professionals Working for Compacted Tribes

Providers working for tribal programs that have com-
pacted with the Indian Health Service and taken their
share of the IHS Clinical Support Center (CSC) budget
will no longer receive The IHS Primary Care Provider
(also referred to as The Provider), beginning with the
January 1997 issue. This decision was made in response
to CSC’s shrinking budget due to compacting. Those
wanting to continue receiving The Provider can make a
request through their administrative body or compacting
organization to negotiate or amend the tribe’s Annual
Funding Agreement to accomodate the costs associated

with production of The Provider for the number of copies
to be received by the tribal program.  At the time of pub-
lication of this notice, the CSC cannot take direct payment
or a subscription from a tribe or an individual.  We will
continue to pursue clarification of this issue and will keep
our readers informed if and when any changes occur in
this regard.

All others receiving The Provider will continue to
receive it, as in the past.  Thank you for your continued
support of the Clinical Support Center and The Provider.
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Simplifying Health Facilities Planning

Henry Cruz, General Engineer, IHS Division of Facilities
Planning and Construction, Rockville, Maryland.

The Indian Health Service is at the midpoint in develop-
ing a new version of the Health Facilities Planning Manual
(HFPM).  The present HFPM is a two-volume set of criteria
used for planning and designing space for health facilities.
Volume 1 is a guideline for planning and allocating space for
health care facilities; formulas in this guideline generally
require workload and staffing data as input to generate space
a l l o c ation for use when prep a ring Program Ju s t i fi c at i o n
Documents (PJD) and Program of Requirements (POR).
Volume 2 is a reference document containing standard layout
plates or drawings of rooms, including recommended standard
criteria for room finishes, and electrical, mechanical, and
communication equipment.

The HFPM revision includes developing 60 to 80 stan-
dardized departmental layouts or templates that vary by incre-
ments of staffing and workload. These templates can be
assembled manually or through the use of a computerized
drafting system to generate the layout of health care facilities
sized to meet a specific community’s health care demands.
Each template will include environmental criteria such as for
room finishes, and electrical, mechanical, and communication
equipment.

The new version of the HFPM is being developed from
the IHS concept of providing comprehensive health care deliv-
ery from one facility, and takes into account new IHS facilities
being proposed for construction within the next ten years.  The
use of these templates will shorten and simplify the planning
and designing processes, which, in the past, have proven to be

lengthy and time consuming. These templates can be rotated,
flipped, or stacked to meet the requirements of a campus type
facility, a rural setting, or a more complex, multi-story, single
building at an urban location.

The development of this new version of the HFPM has
involved the participation of an architect and engineering
(A/E) firm, an IHS Steering Committee, and numerous indi-
viduals and workgroups.  The A/E has previously worked with
the IHS and private sector health care providers, and has
developed a similar template approach to designing health
care facilities for the private sector. The A/E brings this expe-
rience to the project, as well as their understanding of IHS
needs.  The IHS Steering Committee has acted to guide the
overall direction of the HFPM development.  This Committee
consists of various IHS staff from the Offices of Health
Programs; Environmental Health and Engineering; Planning,
Evaluation, and Legislation; and Tribal Activities.  Service-
oriented workgroups, consisting of professional representa-
tives from Area Offices, service units, tribes, and headquar-
t e rs , h ave provided specific re c o m m e n d ations on layo u t ,
equipment, room criteria, room sizing, etc.

The new version of the HFPM will include template
drawings, equipment lists,and computer software necessary to
generate the Program of Requirements, and will allow the
designers to leap over the first stages of the design process.  It
is anticipated that the new version of the HFPM will be com-
pleted and ready for distribution late in 1997.

For further information, please contact Henry Cruz, IHS
Division of Facilities Planning and Construction, Twinbrook
M e t ro Plaza, 12300 Tw i n b rook Pa rk way, Suite 600C,
Rockville, MD 20857 (phone: 301-443-1852).  
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A Case Report and Review
Oculomotor Nerve Palsy Associated with Diabetes Mellitus

Michael Sullivan Mee, OD, FAAO, Chief of Optometry,
Chinle Service Unit, Chinle, Arizona, and Adjunct Assistant
P ro fe s s o r, S o u t h e rn Califo rnia College of Optometry,
Residency Program Coordinator, Chinle Service Unit.

Abstract
Background. A longstanding clinical dictum maintains

that oculomotor nerve mononeuropathy with pupil sparing is
most likely secondary to an ischemic vasculopathy, while ocu -
lomotor nerve mononeuropathy with pupillary involvement is
considered to be secondary to a subarachnoid aneurysm*

until proven otherwise.  Notably, this dictum fails to accu -
rately predict etiology in a significant number of cases of ocu -
lomotor palsy, as many diabetics suffer ischemic oculomotor
palsy characterized by initial pupillary dysfunction.

Methods.  A case report is presented describing a 62-
year-old female diabetic patient taking hormone supplements
who developed an acute right third nerve palsy with partial
pupillary involvement and periorbital eye pain.  Although an
ischemic etiology was suspected, magnetic resonance imag -
ing and cerebral angiography were performed to rule out an
aneurysmal etiology.

Results.  Neuro-radiologic testing revealed no intracra -
nial pathology, suggesting an isolated, self-limited, microvas -
cular etiology of the oculomotor palsy. The mononeuropathy
gradually resolved over the next eight weeks.

Conclusions.  This case demonstrates that ischemic ocu -
lomotor palsy may present with pupillary dysfunction, con -
tradicting the clinical dictum maintaining that spared pupils
are associated with ischemia and affected pupils are associ -
ated with aneurysm in acute, isolated oculomotor palsy. The
discussion section covers isolated oculomotor palsy and its
related pupillary postures and offers possible pathophysio -
logic explanations for the various relationships.

Introduction
Type II diabetes mellitus, also known as adult onset dia-

betes mellitus (AODM) or non-insulin-dependent diabetes
mellitus (NIDDM), is an extremely prevalent and often over-

whelming disease within the American Indian population in
the United States.  In the Navajo tribe, the nation’s largest
Indian tribe, with a population exceeding 200,000, a recent
study indicated that one in three people over the age of 44 suf-
fer from Type II diabetes.1 This prevalence rate is 2.5 to 3
times higher than the rate of the U.S. population as a whole,
and continues to increase yearly.  Compounding the problem
of high prevalence, the age at which diagnosis is being made
appears to be steadily decreasing as well.  Hoy’s study2 of 400
Navajos with diabetes found that 25% of her subjects were
d i agnosed with Type II diabetes under the age of 40.
Recognizing that 50% of the Navajo population is currently
less than 20 years of age,2 it appears possible that an explo-
sion of new cases of diabetes is imminent for the Navajo
Indian population; as the population ages, it is likely that there
will also be an increasing amount of diabetic morbidity.

Complication rates secondary to Type II diabetes in the
Navajo Indian population have previously been reported2

including hypercholesterolemia (60%), systemic hyperten-
sion (58%), nephropathy (54%), retinopathy (41%), and clin-
ical evidence of heart disease (30%).  Remarkably, it has been
noted that 50% of myocardial infarctions in Navajos are relat-
ed to Type II diabetes.3 Additionally, Navajo diabetic patients
are ten times more likely to suffer end stage renal disease
(ESRD) than the general population.4 Further, diabetic eye
disease has been implicated as a leading cause of blindness in
the Navajo population (personal communication with Jim
Hughes, OD; Richard Hatch, OD).  In total, these figures not
only demonstrate the widespread organ damage that results
from diabetes, but also sugges t  a  rather ominous future
regarding diabetes mellitus in American Indians and Alaska
Natives.

Optometrists and other primary care providers in the
Indian Health Service must be ready to play a key role in pro-
viding regular eye care for their large  group of diabetic
patients.  Although diabetic retinopathy status deserves close
attention, other parts of the visual system also require evalua-
tion, as several other structures besides the retina can be
adversely affected by diabetes.  The following is a case report
covering one of the more common ocular, but non-retinal, dia-
betic complications.* There are many other possibilities to consider in the differential diagnosis,

such as trauma or tumor.
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Case Report
A 62-year-old female was referred from our hospital’s

general medical clinic with acute complaints of watery eyes,
mild right peri-orbital pain, a droopy right upper eyelid, and
double vision for four days.  Her general medical history was
positive for adult onset diabetes mellitus (diagnosed one year
previously) and post menopausal status.  Medications includ-
ed chlorpropamide, conjugated estrogen, and medroxyproges-
terone.  She denied any allergies and any family history of dia-
betes, hypertension, blindness, or other ocular or medical
problems.  She further denied any trauma or use of any oph-
thalmic medications.  Her first ever eye examination had taken
place four months previously and was remarkable only for
mild hyperopic astigmatism, mild atrophic maculopathy, and
no sign of diabetic retinopathy in either eye.

Eye examination measured uncorrected visual acuities of
20/60 for the right eye and 20/40 for the left eye, with pinhole
acuities improving to 20/50 and 20/40 respectively.  Pupils
demonstrated a 1 mm inequality in the diameter of the pupils
(anisocoria) in dark conditions, and a 2 mm anisocoria in
bright conditions, but no afferent defect was noted. The left
pupil demonstrated normal function, but the right pupil bare-
ly reacted to direct light, accommodation,* or consensual
stimulus.† Cover testing‡ revealed a marked right hypotropia§

of 15 prism diopters|| and an exotropia** of  30 prism diopters,
associated with a relatively mild 2 mm drooping (ptosis) of
the right upper eyelid.  Extraocular muscle function of the
right eye demonstrated normal inward rotation on attempted
medial gaze and normal abduction, but virtually total paraly-
sis in every other direction of gaze. The left eye demonstrat-
ed normal extraocular function and no ptosis.  Except for
extraocular muscle abnormalities, cranial nerve testing was
unremarkable and no other neurologic signs or symptoms
could be elicited.  Slit lamp examination was normal except
for mild diffuse bulbar injection of the right eye, and con-
frontation fields were full in each eye. The patient’s condition
was diagnosed as an isolated, complete right oculomotor
palsy, with sub-total pupillary involvement.  To rule out sub-
arachnoid aneurysm, the patient was referred for immediate

magnetic resonance imaging and cerebral angiography stud-
ies, which were performed the next day. The radiologist
reported no clear sign of any aneurysm, mass, or intracranial
bleed, which suggested an isolated ischemic event as the eti-
ology for the third nerve palsy, most likely associated with
this patient’s diabetes mellitus.

The patient was seen again in the eye clinic one week
after her initial visit.  She stated her double vision was
improving, and her periocular eye pain had decreased.  Upon
examination, she demonstrated unchanged right eye extraocu-
lar deficits, but notably, pupil function was now normal in the
right eye without apparent anisocoria.  Cranial nerve testing,
except for the extraocular muscle dysfunction, was again
unremarkable, and no other changes were noted from the pre-
vious exam.

At follow-up one month later, the patient demonstrated
residual restrictions in all but lateral gaze in the right eye, but
the restrictions were now only partial.  She was able to adduct,
supraduct, and infraduct to approximately 50% of normal.
She had no ocular or visual complaints, and her ptosis had
improved moderately.  Pupils were again equal and reactive,
and no other changes were noted.

Two months later, the patient demonstrated only minimal

* Accommodation: During active accommodation (eyes focusing from far
to near), both pupils normally decrease in size.

† Consensual stimulus: Normally, both pupils react similarly to a stimulus
(light) applied to only one eye.

‡ Cover testing: This tests for muscle balance. The patient looks at a
specific fixation point with both eyes.  Then the examiner covers one eye
with an opaque card or eye cover and while doing so observes the uncov-
ered eye to see if it moves to fix on the object.  The examiner then
removes the opaque cover from the covered eye and observes for any
movement of the eye just uncovered.  Movement of either eye is an indi-
cation of weakness in one of the extraocular muscles.

§ Hypotropia:A downward deviation of the visual axis of an eye.
|| Prism diopters:A unit of prismatic deviation; deflection of one centime-

ter at a distance of one meter.
** Exotropia: Deviation of the visual axis of one eye away from that of the

other, resulting in double vision.

The most common symptoms of
oculomotor palsy are unilateral eye or
head pain, and complaint of diplopia.

superior, inferior, and medial restrictions, ptosis was resolved,
and the cover test revealed no primary gaze strabismus,
although an alternating exotropia could be elicited with some
effort.  A mild residual ptosis was present, but practically, the
third nerve palsy was resolved.

Discussion
Background. The oculomotor nerve, or third cranial

nerve (CN III), is a paired motor nerve that functions in con-
junction with the trochlear (CN IV) and abducens nerve (CN
XI) to produce eye movement.  Its trunk consists of motor
neurons that innervate several ocular muscles, including the
superior, inferior, and medial rectus muscles, the inferior
oblique and levator muscles, as well as the internal eye mus-
cles of the iris sphincter (parasympathetically innervated) and
the ciliary body.5-7 The vast majority of the fibers within the
third nerve trunk control extraocular motor fibers, with a
minority of fibers designated for internal ocular muscle con-
trol.  These fibers are located in a bundle and run in the super-
ficial part of the nerve. That is why compression can first give
only loss of pupillary reflex with preserved eye movements.

Oculomotor palsy (OMP) is characterized by restricted
m o t i l i t y, ex o t ro p i a , hy p o t ro p i a , and often an ipsilat e ra l
ptosis.5,7 The globe drifts down and out due to the fourth cra-
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nial nerve (superior oblique muscle control) and the sixth cra-
nial nerve (lateral rectus muscle control) functioning without
o p p o s i t i o n , resulting in a non-concomitant strab i s mu s .
Muscular paresis in OMP can be partial or complete, and
some muscles may exhibit more paresis than others.7 Ptosis
occurs because of diminished neural input to the levator mus-
cle. Additionally, pupil deficits may occur depending on the
type, severity, and location of the lesion causing the oculomo-
tor nerve deficit.  Further, other neurologic signs or symptoms
may occur depending on the underlying etiology of the third
nerve compromise.

The most common symptoms of OMP are unilateral eye
or head pain, and complaints of diplopia (double vision).
Although pain is generally more prominent and posteriorly
located in aneurysmal OMP, and less severe with periorbital
location in ischemic OMP, pain characteristics cannot be
relied upon to distinguish between ischemic and aneurysmal
OMP.8,9 Diplopia, although frequently absent initially due to
the significant ptosis that occurs in acute OMP, often
develops later as ptosis generally recovers more quickly than
the extraocular movement palsy.10,11

The underlying causes of oculomotor palsy are many, and
because some of the entities that cause OMP are life threaten-

occur from lesions in this area.  Both are characterized by
third nerve dysfunction associated with either contralateral
hemitremor (Benedikt’s syndrome) or contralateral hemipare-
sis (Weber’s syndrome).5,12,13

As the nerve exits the fascicular area, it traverses a very
narrow passageway between the inferiorly located tentorium
cerebelli and the superiorly located uncal portion of the tem-
poral lobe. This anatomical arrangement creates a very high
risk for compression of the third nerve, as the  temporal lobe
is easily displaced downward in cases of intracranial space
occupying pathology.14 The oculomotor palsy that occurs
secondary to this downward displacement and squeezing of
the nerve may be the initial sign that a subdural hematoma is
present.5,13

As the nerve emerges from the midbrain, it enters the sub-
arachnoid space and travels adjacent to the basilar, posterior
communicating, and internal carotid arteries.  This is, of
course, the prime area for aneurysmal compression of the
nerve.5,10 Because of the relatively “wide open” space in this
area of the brain, lesions in this area are often isolated neuro-
logic phenomena, except of course for headache.

From the subarachnoid space, the nerve advances to
pierce the dura and enter the cavernous sinus, where it runs
adjacent to several other cranial nerves.  Intracavernous ocu-
lomotor lesions usually present with multiple cranial nerve
deficits due to the close proximity of the oculosympathetic,
fourth, sixth, and the upper division of the fifth cranial
nerves.5,13 Oculomotor compromise in this area often pro-
duces only partial palsies, and some muscles may be more
affected than others.10,13 Traumatic or aneurysmal lesions, but
not ischemic lesions,11 within the cavernous sinus can lead to
aberrant third nerve  regeneration, where sprouting axons
innervate anomalous target muscles resulting in lid-gaze
dyskinesis or pupil-gaze dyskinesis.11 Intracavernous carotid
aneurysms can occur and often result in carotid-cavernous fis-
tula syndro m e.1 3 I n t e re s t i n g ly, these intra c ave rn o u s
aneurysms are associated with only a small risk of death,
which is in contrast to subarachnoid carotid aneurysms, which
can and often do progress to subarachnoid hemorrhage and
death.13

Just before exiting the cavernous sinus and entering the
superior orbital fissure, the oculomotor nerve splits into a
superior division supplying motor fibers for the levator and
superior rectus muscles, and an inferior division supplying the
medial and inferior rectus, inferior oblique, pupillary sphinc-
ter, and ciliary body muscles.6 Lesions distal to this split will
demonstrate deficits consistent with this division and the most
likely etiology is a cavernous or retro-orbital mass lesion.9 It
should be noted that the inferior division is rarely spared in
ischemic OMP.11

Etiology. The two* most common underlying etiologies

* Other possible etiologies include trauma, tumor (orbital apex, superior
orbital fissure),and intracranial hypertension.  Though these often occur
with other cranial nerve findings, they can affect CN III in isolation.

. . . because some of the entities that
cause OMP are life-threatening,

determination of the underlying etiology
of the palsy is urgent and critical.

ing, determination of the underlying etiology of the palsy is
urgent and critical.  Most important in this effort is thorough
assessment of concurrent neurologic signs and symptoms, in
an effort to localize the offending lesion.  Localization of the
third nerve lesion guides the appropriate management and/or
consultation, and this diagnostic effort requires thorough
comprehension of third nerve anatomy.

Anatomy. The third nerve nuclei originate in the mid-
brain at the level of the superior colliculus, just anterior to the
sylvian aqueduct.  The nuclei consist of paired and unpaired
subdivisions, a unique anatomical feature that aids in diagno-
sis of nuclear lesions.  Clinically, nuclear lesions demonstrate
bilateral ptosis and superior rectus paresis opposite the side of
the lesion.  This occurs because an unpaired subnucleus con-
trols bilateral levator function but paired subnuclei control
contralateral superior rectus function.12 Thus, without con-
tralateral superior rectus or levator dysfunction, a nuclear
lesion is ruled out.  These lesions are rare.5,13

From the nuclei, each nerve travels as a diffuse collection
of fibers through and around the red nucleus, near the cerebral
peduncles.  This is known as the fascicular portion of the
nerve. A fascicular lesion of the third nerve can be diagnosed
by the company it keeps.  Two well recognized syndromes
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of OMP are aneurysm in the subara chnoid regi o n , a n d
ischemia, commonly associated with diabetes and thought to
occur as a “stroke” to the nerve.11 Unfortunately, these two
types of OMP can be clinically indistinguishable, as both
ischemic OMP and aneurysmal OMP often occur acutely,
painfully, and completely.  Further, these two types of OMP
tend to occur in isolated neurologic fashion, unlike many of
the other forms of OMP which usually present with associat-
ed neurologic findings.9,11,15 Because of the clinical similari-
ty, the relatively high incidence of these two types as the
underlying etiology of isolated OMP, the markedly different
follow-up required, and the markedly disparate potential out -
comes in each of these etiologies, proper differential diagno-
sis between these two types is both vital and difficult.

Historically, pupil status has been used to aid diagnosis of
OMP etiology. A longstanding clinical dictum maintains that
if a patient over the age of fifty years presents with an acute,
isolated, complete OMP with an unaffected or spared pupil,
the etiology is highly likely to be ischemic in origin, especial-
ly if that patient has concurrent hypertension or diabetes mel-
litus.  However, if that patient’s pupils are fixed and dilated,
the OMP is generally considered to be secondary to an
aneurysm at the junction of the internal carotid and posterior
communicating arteries until proven otherwise.11

Supporting the dictum are pathologic reports that demon-
strate that between the brainstem and the cavernous sinus, the
third nerve’s parasympathetic pupillomotor fibers are situated
in a bundle or tract, positioned externally within the nerve
trunk at a superior and slightly medial location.16-18 This
superficial location of the pupillary fiber tract allows these
fibers to be easily compressed and compromised in any sort of
external lesion, such as aneurysm.  Conversely, this tract
remains relatively “spared” and unaffected in microvascular
ischemic events, which strike the core of the nerve, physical-
ly distant from the pupillary fibers.12,17,19

In addition to the pupillary fibers’ peripheral location,
two other factors may be associated with the phenomenon of
pupil sparing in ischemic OMP.  First, and related to the pupil-
lary fiber tract’s external/superficial location, it has been pro-
posed that pupil sparing may occur because of a dual blood
supply to the oculomotor nerve. Although the third nerve’s
primary blood supply is via the vasa nervorum vessel that
basically runs through the middle of the nerve trunk, it also
appears that an additional blood supply from externally locat-
ed pial vessels may feed the trunk’s peripheral nerve fibers,
including the parasympathetic pupillary fiber tract.12 This
arrangement would give the pupillary fibers a separate or sup-
plemental blood supply which could preserve relatively nor -
mal pupil function during a vasa nervorum occlusive event,
assuming a vasa nervorum stroke as the ischemic event in
OMP.

Additionally, it has been postulated that because myelin
tissue is susceptible to ischemia, and because the extraocular
fibers are myelinated and the pupillary fibers are unmyelinat-
ed or less myelinated, the extraocular muscle fibers are more

l i ke ly to suffer functionally significant compromise in
ischemic insult when compared to the pupillary fibers.14,16

Thus, along with factors of external physical location and sup-
plemental blood supply, myelination characteristics of the
pupillary fibers may help to explain the phenomenon of pupil
sparing in ischemic OMP.

Another explanation of pupil sparing has recently been
proposed. Traditionally, it has been commonly and widely
believed that the loci of third nerve ischemic insult is within
the intracavernous or subarachnoid portions of the third nerve,
a belief based on previous pathologic study of just three
ischemic OMP patients.10,19 However, new studies challenge
those beliefs and indicate that ischemic OMP may occur more
commonly from midbrain/fascicular insult of the third nerve
than peripheral insult of the third nerve.10,20,21 Supporting this
hypothesis are documented cases with computerized tomogra-
phy (CT)-confirmed midbrain ischemic insult and pupillary
sparing isolated OMP.14

Despite all of the aforementioned support for the pupil-
lary OMP dictum, the reality is that the dictum fails to predict
OMP etiology in a significant number of cases.  Specifically,

The definition of 
“significant pupillary dysfunction”

however is controversial. . . .

three separate presentations contradict the dictum.  First,
numerous studies have found that pupil sparing does not occur
in 15% to 20% of ischemic OMP cases.13 Thus, one in five
cases of acute, isolated, complete, OMP caused by ischemia
demonstrates at least some pupillary dysfunction.  Although
the pupil dysfunction that occurs in these cases is frequently
only partial rather than total,5,9,11 and returns to normal within
a week, pupillary compromise does occur with ischemic OMP
and is not an uncommon occurrence. To explain this, it may
be that in very severe infarctions of the vasa nervorum, the
protection of peripheral location, additional blood supply, and
non-myelinated anatomy are not enough to prevent clinical
pupillary dysfunction.  In fact, the amount of pupillary dys-
function may be an indicator of the severity of the ischemic
event.

Secondly, there have been reported cases of isolated,
complete OMP secondary to angiography-proven aneurysms
at the junction of the posterior communicating and internal
carotid arteries (ICA/PCoA) which have presented with initial
findings of partial or no pupillary dysfunction.9,10,22,23 In
these cases of aneurysmal OMP with pupil sparing, which are
much less common than ischemic OMP with pupil involve-
ment, the “pupil sparing” may be explained by  aneurysmal
compression initially located away from the pupillo-sphincter
fiber tract.11,14 Notably, although these cases demonstrate ini-
tial pupillary sparing, the natural evolution of the cases char-
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acteristically results in total pupillary dysfunction within a
few days.9,10

Thirdly, it is possible to find either a miotic pupil or an
equal but non-reactive pupil in association with OMP. These
p re s e n t at i o n s , wh i ch should not be confused with pupil
s p a ri n g, can occur when the pupillo-dilator fi b e rs
( o c u l o s y m p athetic bundle) become compromised in a
cavernous sinus lesion.10,11,14 Fortunately, in these cases, the
OMP is usually not of an isolated nature as additional
neurologic signs or symptoms are often present to help
localize the lesion to the cavernous sinus.

In the presented case, after careful history assessment and
clinical examination, the patient was diagnosed with an acute,
isolated complete third nerve palsy with partial pupillary
involvement.  The patient’s history of diabetes mellitus and
the patient’s use of estrogen put her at risk for thromboem-
bolic ischemic events, and an ischemic microvascular com-
promise was the most likely etiology for her acute onset third
nerve palsy.  However, due to the finding of pupillary com-
promise in this patient, immediate referral for further testing
was indicated to rule out an ICA/PCoA aneurysm, with its
potential for imminent rupture and associated life-threatening
sequelae.  It is generally accepted that any OMP with signifi-
cant pupillary dysfunction should receive head CT or MRI
(magnetic resonance imaging) and cerebral angiography or
MRA (magnetic resonance angiography).10 The definition of
“significant pupillary dysfunction” however is controversial
as some doctors choose to image patients with partial pupil-
l a ry dysfunction and some doctors do not image these
patients.

It is recommended that follow-up evaluation should occur
every 48 hours for the first 7 to 10 days in cases of acute,
complete, isolated oculomotor nerve palsy with pupil sparing
in an older patient.  During those follow-up examinations,
special attention must be paid to new neurologic signs or
symptoms which would implicate a non-ischemic etiology,
i n cluding ch a n ges in pupillary function.  Evolution of
p u p i l l a ry status can often provide va l u able cl i n i c a l
information in OMP as both ischemic and aneurysmal groups
d i s p l ay a time course of a few days with progre s s ive
wo rsening of pupillary status in aneurysmal cases, a n d
p rogre s s ive improvement of pupillary status in isch e m i c
c a s e s .9 , 1 1 Resolution of ischemic OMP is expected to
gradually take place within 2 to 6 months.9 If the condition
worsens, no measurable resolution occurs within four weeks,
or aberrant third nerve regeneration occurs, further workup is
indicated.9,10 Additionally, if pupil-sparing OMP occurs in a
young (less than 50 years old) individual without significant
vascular risk factors, if it occurs as an inferior or superior
branch OMP, or if it occurs in incomplete fashion, even if
pupil sparing is pre s e n t , f u rther testing is indicated as
well.9-11

In summary, the only cases of OMP in which clinical
monitoring as the sole mode of management is reasonable is
in cases occurring in older individuals, particularly those with
vascular disease, where the presentation is acute, complete,
isolated, and pupil-sparing. All other cases deserve further
workup, depending on the particular characteristics of the
case.  Certainly, any case with significant pupil dysfunction
deserves special attention, due to the possibility of a life-
threatening underlying lesion.
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Titles and Major Subjects, Volume 21, January-December 1996

A
Aging (see Elder Care)
Air Bags

•  Safety Agency Issues Warning on Air Bag Danger to Children Feb 96
American Indians and Alaska Natives: Defining Where They Reside Mar 96

C
Caring

•  Perceptions of Caring Behaviors in Health Providers Jul 96
Communication

•  Shutdown Message, The Jul 96
Consultant Response (to “Esophagogastroduodenoscopy and Primary Care Physicians”) Apr 96
Containment of a Community-Wide Hepatitis A Outbreak Using Hepatitis A Vaccine Sep 96
Contraception

•  Reasons for Removal of the Norplant Contraceptive Device Oct 96
Crossing the Divide from Vaccine Technology to Vaccine Delivery Jan 96
Culturally Sensitive Care

•  Perceptions of Caring Behaviors in Health Providers (see also, “Qualitative Research”) Jul 96

D
Database Searches

•  Free Publication and Database Searches on Minority Health Topics Feb 96
Demographics

• American Indians and Alaska Natives: Defining Where They Reside Mar 96
•  Underreporting of Deaths Among American Indian Children in California, 1979-1993 Dec 96

Diabetes
•  Oculomotor Nerve Palsy Associated With Diabetes Mellitus Dec 96

E
Education/Information for Health Professionals

•  Child Abuse (slides and tape) Jan 96
•  Continuing Education Materials Available Sep 96
• Treatment of Abused Children (training) Oct 96
•  HIV/AIDS Treatment Information Service Nov 96
•  Internet Access to the Office of Minority Health Resource Center Nov 96

EGD and Primary Care Physicians (Consultant Response) Apr 96
Elder Care

•  Elder Care May 96
• The IHS Elder Heath Care Initiative May 96
• Wellness and the Elderly May 96
•  Indian-Operated Nursing Homes May 96
• The Elders Clinic at Zuni May 96
•  National Indian Council on Aging May 96
• The Oklahoma Geriatric Education Center May 96
• The Native Elder Health Care Resource Center May 96
• The National Resource Center on Native American Aging May 96
•  Reflections on Health Care for American Indians May 96
•  Identifying Elders’Health Care Concerns May 96
•  Letter to the Editor Sep 96

Elder Care, Resources
• The Oklahoma Geriatric Education Center (videotapes, teaching modules, computer-assisted learning programs) May 96

YEAR-END INDEX 
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• The Native Elder Health Care Resource Center May 96
•  National Indian Council on Aging May 96

Environmental Assessments at IHS Hospitals and Clinics Nov 96
Erratum: Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities Mar 96
Esophagogastroduodenoscopy and Primary Care Physicians (see also, “Consultant Response”) Apr 96

F
Firearm-Related Deaths in the Alaska Native Population Mar 96

G
Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities 
(see erratum, Mar 96) Jan 96

H
Hepatitis

•  Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities
• (see erratum, Mar 96) Jan 96
•  Containment of a Community-Wide Hepatitis A Outbreak Using Hepatitis A Vaccine Sep 96

I
Immunizations

•  Crossing the Divide from Vaccine Technology to Vaccine Delivery Jan 96
•  Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities 
• (see erratum, Mar 96) Jan 96
•  Standards for Adult Immunization Practice Jan 96
•  Strategies to Improve Immunization Rates in Urban Alaska Native Children Jan 96
•  Recommended Vaccination Schedules (adult and children) Jan 96
•  North Dakota Immunization Registry Jan 96
•  Containment of a Community-Wide Hepatitis A Outbreak Using Hepatitis A Vaccine Sep 96

Indian Health Service
• The IHS Elder Heath Care Initiative May 96
•  Summary of Respiratory System Diseases, FY 1994 Oct 96
•  Environmental Assessments at IHS Hospitals and Clinics Nov 96
•  Looking to the Future of the Indian Health Service Dec 96

Introduction of Itemized Billing at the Santa Fe Indian Hospital Aug 96
Itemized Billing, Introduction of, at the Santa Fe Indian Hospital Aug 96

L
Letter to the Editor (Elder Care) Sep 96
Looking to the Future of the Indian Health Service Dec 96

M
Mammography

•  Program Evaluation: Mammography at Shiprock, 1991-1994 Sep 96
Message from the Director

•  Looking to the Future of the Indian Health Service Dec 96
Mortality

•  Firearm-Related Deaths in the Alaska Native Population Mar 96
•  Underreporting of Deaths Among American Indian Children in California, 1979-1993 Dec 96

N
Norplant

•  Reasons for Removal of the Norplant Contraceptive Device Oct 96
North Dakota Immunization Registry Jan 96
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O
Oculomotor Nerve Palsy Associated With Diabetes Mellitus Dec 96

P
Patient Education Resources

•  End-Stage Renal Disease (videotape) Jan 96
•  Child Safety Seat (videotape) Feb 96
• The Art of Wellness Feb 96
•  Breast Cancer (videotape and brochure) Aug 96

Perceptions of Caring Behaviors in Health Providers (see also, “Qualitative Research”) Jul 96
Prevention

•  Crossing the Divide from Vaccine Technology to Vaccine Delivery Jan 96
• Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities
• (see erratum, Mar 96) Jan 96
•  Standards for Adult Immunization Practice Jan 96
•  Strategies to Improve Immunization Rates in Urban Alaska Native Children Jan 96
•  Recommended Vaccination Schedules (adult and children) Jan 96
•  North Dakota Immunization Registry Jan 96
•  Safety Agency Issues Warning on Air Bag Danger to Children Feb 96

Primary Care
•  Esophagogastroduodenoscopy and Primary Care Physicians (see also, “Consultant Responds”) Apr 96

Program Evaluation: Mammography at Shiprock, 1991-1994 Sep 96
Public Health

•  Safety Agency Issues Warning on Air Bag Danger to Children Feb 96
•  Crossing the Divide from Vaccine Technology to Vaccine Delivery Jan 96

Guidelines for Prevention and Control of Hepatitis A in American Indian and Alaska Native Communities
• (see erratum, Mar 96) Jan 96
•  Standards for Adult Immunization Practice Jan 96
•  Strategies to Improve Immunization Rates in Urban Alaska Native Children Jan 96
•  Recommended Vaccination Schedules (adult and children) Jan 96
•  North Dakota Immunization Registry Jan 96
•  Firearm-Related Deaths in the Alaska Native Population Mar 96
•  Containment of a Community-Wide Hepatitis A Outbreak Using Hepatitis A Vaccine Sep 96
•  Program Evaluation: Mammography at Shiprock, 1991-1994 Sep 96
•  Environmental Assessments at IHS Hospitals and Clinics Nov 96
•  Smoke Detector Nuisance Alarms: A Field Study in a Native American Community Nov 96

Q
Qualitative Research: What Is It? Is It Important? Jul 96

R
Reasons for Removal of the Norplant Contraceptive Device Oct 96
Recommended Vaccination Schedules (adult and children) Jan 96
Research

•  Qualitative Research: What Is It? Is It Important? Jul 96
Resources (see “Database Searches,” “Education/Information,” “Elder Care, Resources,” and “Patient 

• Education Resources)
Respiratory System Diseases, Summary of Respiratory System Diseases, FY 1994 Oct 96

S
Safety Agency Issues Warning on Air Bag Danger to Children Feb 96
Shutdown Message, The Jul 96
Smoke Detector Nuisance Alarms: A Field Study in a Native American Community Nov 96
Standards for Adult Immunization Practice Jan 96
Strategies to Improve Immunization Rates in Urban Alaska Native Children Jan 96
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Diabetes Translation Conference
March 23-26, 1997         San Diego, CA

The National Center for Chronic Disease Prevention and
Health Promotion (NCCDPHP) of the Centers for Disease
Control and Prevention (CDC) is sponsoring this conference
with the theme “Daring to Make a Difference in the 21st
Century.” The meeting will be held at the San Diego Marriott
Mission Valley in San Diego, CA.  For more information, con-
tact Laura Timperio at the conference logistics company,
Professional and Scientific Association, at 404-633-6869 or
the NCCDPHP, CDC, 4770 Bufford Highway, Atlanta, GA
30341 (phone: 770-488-5004).

Southwest Regional Pharmacy Seminar
May 30-June 1, 1997        Scottsdale, AZ

This annual continuing education seminar is held for IHS-
and tribal-employed pharmacists working in the IHS Phoenix,
Navajo, Albuquerque, Tucson, California, and Portland Areas.
More information and an agenda will be available in early
1997.  For more information, contact Stephan Foster, PharmD,
IHS Clinical Support Center, 1616 East Indian School Road,
Suite 375, Phoenix, AZ 85016 (phone: 602-640-2140; fax:
602-640-2138).

Mid-Level Primary Care Providers
June 3-6, 1997      Scottsdale, AZ

This continuing education confe rence for mid-leve l
p rov i d e rs (nu rse pra c t i t i o n e rs , nu rse midw ive s , p hy s i c i a n
assistants, and pharmacist practitioners) employed by the
Indian Health Service (IHS) or the tribes is designed to meet
the learning needs of those providing pri m a ry care to
American Indians and Alaska Natives.  An agenda will be
available in Spring 1997.  For additional information, contact
the IHS Clinical Support Center, 1616 East Indian School
Road, Suite 375, Phoenix, AZ 85016 (phone: 602-640-2140;
fax: 602-640-2138).

IHS/Tribal Nurse Educators
June 18-19, 1997      Scottsdale, AZ

The fourth annual conference for nurse educators is
scheduled to be held in Scottsdale, Arizona, pending funding
for the conference.  Nurse educators (nurses who provide
inservice, continuing education, and/or orientation to nursing
staff) employed by the Indian Health Service (IHS) or the
tribes, and other interested persons are welcome to attend.  It
is recommended that those interested in attending begin now
to identify funds to cover their transportation and per diem.

An agenda and registration materials will be available in
Spring 1997, and can be obtained by writing to the IHS
Clinical Support Center, 1616 East Indian School Road, Suite
375, Phoenix,AZ 85016 (phone: 602-640-2140; fax:602-640-
2138). 

Substance abuse
• Tobacco, Culture, and Health Among American Indians: A Historical Review Feb 96

Suggested Guidelines When Evaluating Students’ Visual Acuity Aug 96
Summary of Respiratory System Diseases, FY 1994 Oct 96

T
Tobacco, Culture, and Health Among American Indians: A Historical Review Feb 96

U
Underreporting of Deaths Among American Indian Children in California, 1979-1993 Dec 96

V
Vaccine Technology to Vaccine Delivery, Crossing the Divide from Jan 96
Violence: Firearm-Related Deaths in the Alaska Native Population Mar 96
Visual Acuity, Suggested Guidelines When Evaluating Students’ Aug 96

MEETINGS OF INTEREST 



galley 20
176 THE IHS PROVIDER December 1996

The IHS Clinical Support Center has designed the fol-
lowing home study materials for use by nurses.  To obtain con-
tinuing education credits, an individual must read the materi-
als in the module, take and pass the post-test, and complete the
evaluation form.  These activities have been planned and pro-
duced in accordance with the criteria established by the
A m e rican Nurses Credentialing Center Commission on
A c c re d i t ation (ANCCCA).  The Indian Health Serv i c e
Clinical Support Center is the accredited sponsor.

• Incorporating Critical Thinking Into Nursing Practice.
At the completion of this learning activity, nurses will be
able to (a) define the concept of critical thinking, and (b)
apply critical thinking to a clinical setting.

• I m p roving Case Management Using Critical Care
Pathways. At the completion of this learning activity,

nurses will be able to (a) discuss the generic principles of
critical pathways,(b) state the steps to develop and design
critical pathways, (c) describe one method to document
variances, and (d) apply the concepts of critical paths to
d i abetic clients from the emerge n cy room thro u g h
inpatient care.

It is expected that each of these learning activities will
t a ke participants ap p rox i m at e ly 2-3 hours to complete.
Participants who complete the learning modules and pass the
post test will be awarded 3.0 contact hours.

How to Obtain Materials
Nurses employed by Indian health programs may request

these continuing education materials by writing to the IHS
Clinical Support Center, 1616 East Indian School Road, Suite
375, Phoenix, Arizona 85016 (fax: 602-640-2138).

NURSING CONTINUING EDUCATION MATERIALS AVAILABLE

Health care professionals employed by Indian health pro -
grams may borrow videotapes produced by the Network for
Continuing Medical Education (NCME) by contacting the IHS
Clinical Support Center, 1616 East Indian School Road, Suite
375, Phoenix, Arizona 85016.

These tapes offer Category 1 or Category 2 credit towards
the AMA Physician’s Recognition Award. These CME credits
can be earned by viewing the tape(s) and submitting the
appropriate documentation directly to the NCME.

To increase awareness of this service, new tapes are list -
ed in The IHS Provider on a regular basis.

NCME #701
Clinical Case Rev i ew s : M a n agement of Seve re

Chronic Pain (60 minutes)  Despite advances in the use of
analgesics, adequate pain relief remains a major quality of life
issue for patients with severe chronic pain.  Primary care
physicians often question their ability to control pain in these
patients.  The use of opioid drugs is gaining acceptance for a
selected subpopulation of patients with chronic pain, but many
questions remain.  How do I safely prescribe these drugs?
What about breakthrough pain?  Will the patient become
addicted?  What are the pharmacolegal considerations?  Our

distinguished faculty (Russell K. Portenoy, MD; Patricia M.
LoRusso, DO; and Mathew Lefkowitz) will answer these
questions and provide you with the latest clinical information
as it explores three challenging cases that illustrate effective
pain management in patients with non-cancer, cancer, and
HIV-related pain.

NCME #702
P s y ch i at ric Challenges for the Pri m a ry Care

Physician: Social Phobia (60 minutes)  Social phobia — the
very nature of the condition makes it a diagnostic and thera-
peutic challenge for primary care physicians and psychiatrists.
Patients avoid scrutiny and have extremely well-developed
defense mechanisms that prevent physicians and therapists
from seeing the issues that torment them.  In this program, two
experts on social phobia, Drs. Jonathan R.T. Davidson and
Nicholas L. Potts, present three case studies based on actual
patients, recreated through the use of actors.  The signs and
symptoms physicians should use to make the diagnosis of
social phobia as per the DSM-IV are presented. Also, the
available therapeutic regimens, both pharmacologic and cog-
nitive behavior therapy, are examined.

SPECIAL ANNOUNCEMENTS 

NCME VIDEOTAPES AVAILABLE 
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The following is an updated MEDLINE search on Native
American medical literature. This computer search is published
regularly as a service to our readers, so that you can be aware of
what is being published about the health and health care of
American Indians and Alaska Natives.

The Clinical Support Center cannot furnish the articles list -
ed in this section of The Provider. For those of you who may wish
to obtain a copy of a specific article, this can be facilitated by giv -
ing the librarian nearest you the unique identifying number (UI
number, found at the end of each cited article).

If your facility lacks a library or librarian try calling your
nearest university library, the nearest state medical association,
or the National Library of Medicine (1-800-272-4787) to obtain
information on how to access journal literature within your
region.  Bear in mind that most local library networks function on
the basis of reciprocity and, if you do not have a library at your
facility, you may be charged for services provided.

Plumbo MA.  Living in two different worlds or living in the
world differently: a qualitative study with American Indian
nurses. J Holist Nurs. 1995 Jun;13(2):155-73.  95263967

Clark D, Gollub R, Green WF, Harvey N, Murphy SJ, Samet
JM.  Asthma in Jemez Pueblo schoolchildren.  Am J Respir
Crit Care Med. 1995 May;151(5):1625-7.  95253579

Napholz L.  Mental health and American Indian women’s
multiple roles.  Am Indian Alsk Native Ment Health Res.
1995;6(2):57-75.  95252389

Miller BG, Pylypa J. The dilemma of mental health parapro-
fessionals at home. Am Indian Alsk Native Ment Health Res.
1995;6(2):13-33.  95252387

Wilson C, Civic D, Glass D.  Prevalence and correlates of
depressive syndromes among adults visiting an Indian Health
Service primary care clinic. Am Indian Alsk Native Ment
Health Res. 1995;6(2):1-12.  95252386

Dignan M, Sharp P, Blinson K, et al.  Development of a cer-
vical cancer education program for native American women in
North Carolina.  J Cancer Educ. 1995 Winter;9(4):235-42.
95252041

Jecker NS, Carrese JA, Pearlman RA.  Caring for patients in
c ro s s - c u l t u ral settings.  Hastings Cent Rep . 1995 Ja n -
Feb;25(1):6-14.  95247455

Nelson RG, Knowler WC, Pettitt DJ, Hanson RL, Bennett PH.
Incidence and determinants of elevated urinary albumin excre-
tion in Pima Indians with NIDDM.  Diabetes Care. 1995
Feb;18(2):182-7.  95246589

Adebayo AB.  Characteristics, employment status, and scope
of duties of community health representatives: a survey of
graduates [see comments].   (Comment in: Can J Public
Health. 1995 Jan-Feb;86(1):7-9.)  Can J Public Health. 1995

Jan-Feb;86(1):16-9.  95245976

Torroni A, Wallace DC.  MtDNA haplogroups in Native
Americans [letter; comment].   (Comment on: Am J Hum
Genet. 1993 Sep;53(3):563-90, Comment on: Am J Hum
Genet. 1994 Feb;54(2):303-18.)  Am J Hum Genet. 1995
May;56(5):1234-8.  95243242

Pelican S, Proulx JM, Wilde J, Del Vecchio A.  Dietary guid-
ance workshop helps tribal program cooks make changes.  J
Am Diet Assoc. 1995 May;95(5):591-2.  95238827

Hepburn K, Reed R.  Ethical and clinical issues with Native-
American elders. End-of-life decision making.  REVIEW
ARTICLE: 14 REFS. Clin Geriatr Med. 1995 Feb;11(1):97-
111.  95236397

Rousseau P.  Native-American elders. Health care status.
REVIEW ARTICLE: 52 REFS. Clin Geriatr Med. 1995
Feb;11(1):83-95.  95236396

Rising R, Fontvieille AM, Larson DE, Spraul M, Bogardus C,
Ravussin E.  Racial difference in body core temperature
between Pima Indian and Caucasian men.  Int J Obes Relat
Metab Disord. 1995 Jan;19(1):1-5.  95235669

N ava rrete CM, Ruah CB, S ch a ch e rn P, Pap a rella MM.
Normal and metastatic melanin in the temporal bone. Am J
Otolaryngol. 1995 Jan-Feb;16(1):33-9.  95233514

Adams WR, Kiefer SW, Badia-Elder N. Tryptophan deficien-
cy and alcohol consumption in rats as a model for disadvan-
t aged human populat i o n s : a pre l i m i n a ry study.  M e d
Anthropol. 1995 Feb;16(2):175-91.  95231258

Paolisso G, Ravussin E.  Intracellular magnesium and insulin
resistance: results in Pima Indians and Caucasians.  J Clin
Endocrinol Metab. 1995 Apr;80(4):1382-5.  95229841

Bouillon R, Bex M, Van Herck E, et al.  Influence of age, sex,
and insulin on osteoblast function: osteoblast dysfunction in
d i abetes mellitus.  J Clin Endocrinol Metab. 1 9 9 5
Apr;80(4):1194-202.  95229809

Shestowsky B.  Health-related concerns of Canadian aborigi-
nal people residing in urban areas.  Int Nurs Rev. 1995 Jan-
Feb;42(1):23-6.  95229338

McCance DR, Hanson RL, Pettitt DJ, et al.  Diab e t i c
nephropathy: a risk factor for diabetes mellitus in offspring.
Diabetologia.  1995 Feb;38(2):221-6.  95228943

Nagi DK, Knowler WC, Charles MA, et al.  Early and late
insulin response as predictors of NIDDM in Pima Indians with
i m p a i red glucose tolera n c e.  D i ab e t o l ogia.  1 9 9 5
Feb;38(2):187-92.  95228938

NATIVE AMERICAN MEDICAL LITERATURE 
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Korrapati MR, Vestal RE, Loi CM.  Theophylline metabolism
in healthy nonsmokers and in patients with insulin-dependent
diabetes mellitus.  Clin Pharmacol Ther. 1995 Apr;57(4):413-
8.  95228253

Dunn PM.  Dr George Engelmann of St Louis (1847-1903)
and the ethnology of childbirth.   Arch Dis Child Fetal
Neonatal Ed. 1995 Mar;72(2):F145-6.  95227806

Roscoe RJ, Deddens JA, Salvan A, Schnorr TM.  Mortality
among Navajo uranium miners.  Am J Public Health.  1995
Apr;85(4):535-40.  95216682

Cook LS, de Mange BP.  Gaining access to Native American
cultures by non-Native American nursing researchers.  Nurs
Forum.  1995 Jan-Mar;30(1):5-10.  95215260

Thompson DB, Janssen RC, Ossowski VM, Prochazka M,
Knowler WC, Bogardus C.  Evidence for linkage between a
region on chromosome 1p and the acute insulin response in
Pima Indians.  Diabetes.  1995 Apr;44(4):478-81.  95212764

Hanson RL, Pettitt DJ, Bennett PH, et al.  Familial relation-
ships between obesity and NIDDM.  D i abetes.  1 9 9 5
Apr;44(4):418-22.  95212754

Burhansstipanov L, Tenney M.  American Indian and Alaska
N at ive cancer re s o u rces. Cancer Pract.  1994 Nov -
Dec;2(6):447-9.  95211153

Cunningham PJ, Cornelius LJ. Access to ambulatory care for
American Indians and Alaska Natives; the relative importance
of personal and community resources.  Soc Sci Med. 1995
Feb;40(3):393-407.  95207859

Use of international classification of diseases coding to iden-
tify fetal alcohol syndrome — Indian Health Service facilities,
1981-1992.  MMWR.  1995 Apr 7;44(13):253-5, 2 6 1 .
95206227

Chodirker BN, Erdile LB, MacDonald KM, Harman CR,
Cheang MS, Evans JA.  MSAFP levels in aboriginal Canadian
women.  Can J Public Health. 1994 Nov-Dec;85(6):424-6.
95202639

De Benedetti VM, Welsh JA, Trivers GE, et al.  p53 is not
mutated in hepatocellular carcinomas from Alaska Natives.
Cancer Epidemiol Biomarkers Prev. 1995 Jan-Feb;4(1):79-
82.  95201631
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